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TiiH  I )IAMi;ti; US  of  tiiI';  stars 

BY 

I.    I'.    lAWi  i\ 

Tlif  i|iij-.tioii  of  the  iliametcrs  ot  llu-  >t.n.i  is  oiu-  uliuh  ■.':iii 
t)t'  answercil  only  hy  iiKiuis  of  assumptions  wliiih  .iif  nmn.  oi 
less  phmsihle,  and  the  results  tlierehv  aiiivtil  at  lan  mils  Kc 
looked  upon  as  t)einj;.  to  a  lari^e  extent,  \ery  uncertain. 

In  order  to  be  ahlt.'  to  say  an\  tiling;  almul  tlu-  iliiineUi  ot 
one  of  the  stars  it  is  necessary  t<>hi\e  ■<oine  knowled;4e  of  tlure 
things:  —  i  (/ )  parallax,  ( /' i  inai;nitu;les  an  1  .  >  surface- inttii^itx 
—  to  sav  nothinj;  of  absorption  in  space,  l-'iorn  the  p.uall.ix  wi. 
>i;et  the  distance  of  the  star  from  us,  distance  .iiul  tu.ii;niludc  ;;i\c 
luniinosit>\  ami  luminositv  and  bris;htness  j;ive  the  --ntiacf  are.i 
of  the  star.  The  sun  is  taken  .i--  unit  iu  eac!i  cast-.  Thu-.  h.i\  - 
ing  the  surface  of  the  sl.ir  iu  tirms  of  the  --un  ->  surf.ice,  we  h  ue 
at  once  the  ratio  of  the     ulii  of  the  st.ir  .and  the  -un. 

Now  in  three  cises,  viz. :  —  Ab^ol.  I3  Anri^ie   lud  u  liercnhs 


:\5t) 


A'a/es  and  Q,„,Us 


which  have  l)epii    -imo,!.    i 

'-vi"K   the    h      ,  o  ;      '""  "'^■.--^--  of  the  .,ars  a.ul  hence. 

--HnL  hH.c;::  :;x::;;i^.^ 'T"^"'''^ -'- ^- '-'^ 

'■•->p.s,  be  the  hcst  wav  to  ..Jle  '         "  ''"'"'''"  "'">•  I^^" 

tl.clu".ino.sityofa.;;.°.;       "^  ^''"  '■"•  ""■"•'"'I  °f  -"vi„K  at 
»  Orion  is  has  a  parallax  of  0"0;!. 


Its  .listance  from  the  earth  therefore 


.,j..  nght  years. 


I  l.e  n.aKn.tude  „f  „  Ononis  is  (» !.J  ^      '  ' 

\\e  liave.  therefore. 

4 


log  A/    -  IoK^« 


10 


("  -  m). 


as  the  „„it.  we  get  "^  '  '"'"'  "'^K'"t"'le  star 

'"«'*"       -  ^^^('l  -  10). 
=-  ■«  -  0-4  ,1. 

f'sing  this  forn„..a.  we  get  for  the  light  of  „  Ononis 
log  ot  brightness  of  „  Ononis    =  4  -  04  (ODI ) 

-  3-6.3r,. 
-Vow  tile  luininositv  is  eoinl  tn  «i.     i-   w 
•listance  squared.  '  '  '  ''*^''''  "u,It,,,he<l  by  the 

Hence,  i„  .ern.s  of  the  s„„  s  lt,„„„osity.  we  have 

r.nininosity  of  „  Orionis  =:   l"K" '  ^<^''^*>  x  [I0!(  x  .30.5  x  24  x  COV 

log-'  14o2*   X    fsl    * 
-  670  3 

^vi''.;re:)  denotes  the  h„„i„osi,y  of  the  sun 

I  lie.-c  arc  nl.iaine.l  f„„„  t  Aiu.   -    jr,-  for  ,h 
'-ut.s  for  i,.  dis..„c.  frun,  ,h.  cani,.  "  '  "''"'"'"'''  '"'^  ^  ''■^''"- 
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The  Itiiiiiiiositie.s  used  in  llie  tible  which  follow*  were  takm 
from  Kapteyii  atul  Weersiiiit'*  piihlic.itioii  mi-ntiiMieil  licreafti-r. 
Thcv  obtained  them  from  the  formula 

Ion  I-       '•  -'^'       *^-*  »'   -   -  '"«  » 
This  is  the  same  as  that  nse>l  ahove  as  will  be  seen  from  the 
formnia, 

\       t        \       \  britfhtJifss  of  star  \  /  distance  of  star  \ 

"    '  *  \  brightness  ot  sun  /  \  distance  ot  sun   / 

1       /       ,(       n.  •     N       ,1        i        .•  'distance  of  start 

orloj;/-      (4  -  04  w)   -  (4  -    4w/otsun)x  i    .  ^         I 

'^  ^  ^  \<  istance  ot  sun/ 


Now  the  sun's  majnitiidc  was  taken  as 
wliich  the  parallax  is  I". 

Hence  the  formula  bt-comes 


1  at  a  distance  at 


Ion  I. 


1-04/;/)-    [4        (IJ  (■'•.•))] 


Iw 


5  •-•»•.     I 

1" 


(>-22  -  04  ;//  -  2  Ion  TT. 

Having;  then  a  star  of  any  \.\:\>i  wliose  surface  intensity  is 
kinwa  ami  whose  radius  is  kiwnvn  wo  are  in  a  ]H)sition  to  s];ecu 
late  as  to  the  radii  of  other  St..  of  thj  sam;;  type.  !"or  olhei 
types  we  have  to  assume  S')nie  relation  between  the  surface 
intensity  of  the  various  tvpes'aiul  that  of  the  sun.  That  is  what 
has  been  done  here. 

The  star  which  was  taken  as  a  standard  to  work  from  is  ii 
.Vuri^a!.  discussed  by  Stebbins  in  the  Astrof>hvsiia/  /oiiiiia/,  \'ol. 
XXXII.,  p.  IS.-J,  Octobsr,  11110.      tl'i  has  classed  it  as  bclonnin.i; 
to  .//>,  and  has  obtained  the  follD.viiii;  results  from  the  assnmr 
tion  of  a  parallax  of  0"'0;'.  :  — 


Kadius  of  each  eijnii)o.icnt 
Mass  of  :st      - 


Mass  of  2nil     . 
Density  uf  tacli 
Total  light 
.Surface  intensity 


■     •     2 -.54  '■;. 

014  -3. 

jjreater  than      So  '5, 
greater  than       M  '^. 


mmmm 


;U2 


■AiVrt  and  {iueries 


■  •  '-  J  .  /  lias  (Hen  taktn  «>   ;  '•^  ■    ,  ,         ,. 

'""1  ^I  one-half  3  '      '  "l"^'   *"  '^  an.I  A" 

' ""-■  ;r,,At, ,"'';,'"  ™''  *'• "- 

r  -""'■"■ "  c™ ;::  *  h;''^"::  ";r™'° - 

litminos  tits  hav..  I-.,,..  .  *•    ""^''^  '-■'I'^eis   the 

^•■-snTv..KS^..„/,,S>KK.VC.ClXTKXS.TV 


12   0 


Star 

a.\.|Uil,,     Aliair) 

"  <-  a.iis  .\|.,j„r>  (Siriiisl 

o  Ctiics 

"  [.'■idarii  (AclurtMri 

"   I.«-IMJI.S  (KcKllluM 

''  '-i^^""  xlViit.-l.ula) 
a  I.yr.i  (\i};a) 

,j<»ritiiiis  (Kijjcl) 
{I'n      -Maj.  (Miiar) 
?  IVrsi-i  (Al^dl) 


I. urn 


misitv 


I\a<Iit 


'23 

4«l 
■  Ilia 
I.    76-6 

42J 
li-2 

158 

f  1.59 

(   39 

23« 


2 

3     } 
»-4i 

I* 
I 

3-6 
4'S 
3-'>) 
1-8) 
4S 


CLASS    ir.    (TVPK   /-^SrKKVCK    IxTEXS.TV   =  ,  ^ 
Star  i     I       ■       . 


ararus.Mi„,,r,,,i.,„,.von| 
«  L'rs:e  Mjn.  (1'olari.s) 


9-68 


1-8 
S-9 


CtAss  III.   (TvPK  ./)  SvkkaJh  I^t^v  :1) 


Siar 

a  Auiij;.p  (C'.ipellal 

a  Cfiuaiiri 

,j  iJeniirKinirii  (IVIIum 


I-ui..ino.,ity  Ka<Ii.,> 
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20  J 
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'7-3 
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Ci.xss  IV.  (Typks  a*  AM)  ,1/ »  :■    nv\    ;  Intensity       '.■   ■) 


Sur 

a  lti»>ii!i  lAti'tiiiti^l 
a  T4Uri  (Alilrluraii) 
a  Oiioni*  (llt.'tclt;viu| 


l.utniin»>ity 


W  4 


A    very    interestiiijj   article  apjitars  in  iomptrs  Rmdm    for 
January  !•,   11)11,  in  which  M    Chas,   Xordniann  conijniteil    the 

values  of  the  ratio      *    from  the  followinj;  formula 


'"«  %,         '"«   d:, 


(<''"*   ^   ^'3)   +- 


>>; 


where  A'*  and  R\^  are  the  semidianjeters  of  a  >tar  ami  th  •  »i"'. 
C#V(,  nnil  d-}  their  maj;nitniks,  </,  1/3  their  distances  fr  «  tlie 
earth  anil  /:.<- and  /; -J  their   intrinsic   brighti"  He    fiii    -     he 

followiiij;  values  ;  — 


Star 


I'riHv.iii 

Alilfli.ir.iii 

('a|i,-lhi 

:  t^^;m 
«  I'etsci 

'^  Aiuirt'ineil.i 
j  l'tr«;i 


i      A'O 

TS" 

'  57 
0'92 

ISJ 

I  .)  ? 

1 5  00 

I  J.) 


\  aluu 

.iIm.v.- 


IS 

"7  { 
i'" 


5  •'» 
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Considering  the  assumptions  that  were  emploxed,  l!.e  a>;ree- 
ment  li^tween  the  results  above  must  be  regarded  as  very  fair. 

J.  n.  Cannon. 
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